Hypertension bearers with high risk/big risk of cardiovascular diseases and socioeconomic and health indicators INTRODUCTION
Chronic Non-communicable Diseases (NCDs) are the leading cause of death in the world, accounting for a high number of premature deaths. They compromise quality of life, with a high degree of limitation in work and leisure activities, generate economic impacts for families, communities and society in general, as well as aggravate social and health inequities. Approximately 80% of NCD deaths occur in low a slow and asymptomatic clinical course, high prevalence, multiple risk factors and control difficulties. When not properly treated, SAH may cause complications in the cardiovascular system
4-7
. It is estimated that one in three adults has SAH, which is equivalent to approximately 1 billion people in the world. As a consequence, there are 9.4 million annual deaths from cardiovascular diseases 5 . At the national level, since the 1960s, the SAH complications have emerged as the main cause of death 4, 7 . Average prevalence of self-reported SAH in the population above 18 years of age is 22.7%, being higher in women (25.4%) than in men (19.5%) 6 . Thus, it is necessary to provide appropriate healthcare to the hypertensive. Therefore, stratifying cardiovascular risk can be an effective strategy to plan the most qualified care, depending on the situation of each patient, contributing to reduce the negative repercussions of the disease development. The classification in risk levels allows estimating the probability of developing major cardiovascular events, such as vascular death, myocardial infarction and cerebrovascular accident. This estimate is based on the presence of multiple risk factors, such as gender, age, blood pressure levels, smoking, and cholesterol levels. From the low, moderate, high and very high risk stratification, individuals with a higher chance of complications are selected so that they can benefit from more appropriate interventions 2 . In individuals with high or very high risk, factors such as being more prone to a cardiovascular event; presence of diabetes mellitus or target organ damage such as acute myocardial infarction, cerebrovascular accident/transient ischemic attack, left ventricular hypertrophy, retinopathy and nephropathy are taken into account. Follow-up of hypertensive patients classified in these strata should be judicious, with guidelines on healthy lifestyle and collective activities of healthcare education 2 . Effective care, including cardiovascular risk stratification, is undoubtedly relevant, considering the high morbidity and mortality of SAH, especially deaths caused by cerebrovascular diseases
7
. Therefore, this disease implies considerable impacts for the healthcare sector and society. Its social importance is evidenced, which demonstrates the need to understand the relationship with social, economic factors and health indicators. However, in this context, there are gaps in knowledge, which means the specificities of the subject in question regarding its interface with the social characteristics of the country are now known. And the lack of information about the comprehensiveness, complexity and social, economic and political interrelations of SAH makes it difficult to act on the problem
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. It is of fundamental importance to investigate the relationship between high/very high cardiovascular risk strata and socioeconomic and health indicators, considering that these strata are the most unfavourable and have the largest impact on public health.
In this sense, the studies should describe more clearly the determining factors of the pathology in question, according to a set of sociocultural, economic and geographical characteristics 8, 9 . It is expected that knowledge can assist healthcare managers in the challenge of creating and implementing public policies that are consistent with reality, capable of reducing inequalities, quantitatively improving healthcare infrastructure, and making public health universal
10
. The purpose of this study was to correlate the number of hypertensive patients at high and very high risk for cardiovascular diseases with the socioeconomic and health indicators of the Brazilian federative units.
METHODS
This is an ecological, multi-group study, carried out from the unit of analysis "registries of hypertensive stratified at high and very high risk for cardiovascular diseases" of the National System of Registry of Hypertension and Diabetes (SisHiperDia). The data from SisHiperDia were collected through the website of the Department of Informatics of the Brazilian National Health System (DataSUS), in August 2013. The System processes information on patients with SAH and diabetes mellitus, registered in healthcare units or Basic Care teams of the Brazilian National Health System (SUS)
11
. The classification adopted by the Brazilian Ministry of Health in SisHiperDia represents the result of the stratified risk calculation, identified and broken down according to four levels of stratification, presented in Chart 1.
The variable "hypertensive with high and very high risk" was correlated with the Human Development Index (HDI), expenditures with healthcare actions and services, average household income per capita, municipal income per capita, number of hos-pitalizations in SUS, number of consultations in the SUS and of medical professionals, and specific mortality due to coronary artery disease (CAD). It considered the records and socioeconomic and health indicators of the 27 federative units (UF) of Brazil grouped into five regions: North, Northeast, Southeast, South and Mid-West.
The HDI of each state, as well as its HDI education and HDI income strata, were collected from the Atlas of Human Development in Brazil, an electronic database developed by the United Nations Development Program (UNDP)
12 from national censuses. The HDI measures the level of human development in the countries and covers three dimensions: education, longevity and municipal income per capita. It ranges from 0 (no human development) to 1 (total human development).
Expenditure on public health actions and services, per capita, refers to the value of the total expenditure per federation unit for each individual, in 2010. This data was determined on the website Ministry of Health/Executive Secretariat/Healthcare and Development Economics Area/Information System on Budgets of the Information System on Public Budgets (Siops)
13
. The average household income, per capita, in 2010, considered the minimum wage at the time, BRL 510.00
14
. The municipal income, per capita, indicates the average income of individuals residing in each state, from the Brazilian Institute of Geography and Statistics (IBGE). It adds up all kinds of income obtained by the residents of the municipalities (including salaries, pensions and government transfers, among others), and the sum is divided by the total number of inhabitants of the state
15
. The number of hospital admissions in SUS per 100 inhabitants in 2010 was obtained from the website of the Ministry of Health/DataSUS -SUS Hospital Information System (SIH/SUS). 16 The source of data on the variable probability of survival up to 60 years was the UNDP (2010)
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.
The number of medical consultations, in the SUS, per inhabitant, in 2010, was verified on a website of the Ministry of Health/SE/DataSUS -SUS Outpatient Information System (SIA/SUS) for 2010
17
. The number of doctors per 1,000 inhabitants, in 2010, followed information from the Ministry of Health/ SGTES/Degerts/Conprof -Professional councils. The variable refers to the ratio between the total number of physicians residing in a given municipality and the total number of inhabitants of the same municipality, multiplied by 1,000
18
. CAD-specific mortality, which represents deaths from diseases of the circulatory system, per 100,000 inhabitants, in 2010, was based on the records of the Mortality Information System (SIM). The values are calculated from deaths reported to SIM and IBGE
19
. The database was built on the IBM Statistical Package for the Social Sciences (SPSS) Statistics, version 22.0®. The descriptive analysis considered for each federative unit the total population, the number of hypertensive registries in the system, the percentage of people classified as both high risk and very high risk. The federative units were grouped by Brazilian region (North, Northeast, Southeast, South and Mid-West) and the averaged and medians of registries in SisHiperDia were calculated at high risk and at very high risk. The medians were compared by the Kruskal-Wallism test, according to the Brazilian region. The correlation between socioeconomic and health indicators with high and very high risk hypertensive registries was made according to the Spearman's correlation with correlation coefficient (r) and determination factor (r 2 ). Non-parametric tests were
CHART 1. DESCRIPTION OF THE RISK CLASSIFICATION ADOPTED IN THE NATIONAL REGISTRY SYSTEM OF HYPERTENSION AND DIABETES (SISHIPERDIA).
Stratified risk and quantification of blood pressure prognosis (mmHg) The study was developed in accordance with National Health Council Resolution no. 466 of December 12, 2012. It was waived of evaluation from an ethics committee in research involving human beings because it was based exclusively on secondary public domain data, without nominal identification.
RESULTS
The percentage values referring to the number of individuals with SAH who were stratified at high and very high risk for cardiovascular diseases, in relation to the total number of hypertensive patients registered, by state, are presented in Chart 2. As for the SAH registries stratified as high-risk, the percentage value in relation to the total number of registries in each Brazilian state ranged from 13.74% for the state of Tocantins (TO), in the North region, to 22.12% for the Federal District (DF), in the Mid-West. For the very high risk registries, the percentage values between states varied from 4.91% to 18.77%, the lowest value for Amazonas (AM) and the highest for Acre (AC), both located in the North region of Brazil. [Chart 2.] The analysis of the median number of stratified hypertensive patients at high risk per region showed a lower value in the North, 25,897.17, and the highest in the Southeast, 243,308,37, with a statistically significant difference (p = 0.002) among the medians of the five Brazilian regions ( Table 1 ). The median of registries at very high risk was also higher in the South- this result should be evaluated with caution. Negative and significant correlation was detected with survival at 60 years old (p = 0.012) ( Table 2) . Regarding the determination factor between the variable "high-risk SAH registry" and the indicators, the following results were observed: with survival at 60 years old, this factor was 22.5%; with expenditures on public health per capita, 85.7%; number of medical professionals per inhabitant, 14.1%; and with the mortality rate due to CAD, it was 90.6%. The number of hypertensives at very high risk correlated with socioeconomic indicators identified a positive correlation, not significant, with HDI, HDI income, HDI education and average household income per capita. In the analysis with health indicators, there was a positive and significant correlation with public health expenditures per capita (p <0.001), number of professionals per capita (p = 0.028), and mortality rate due to CAD (p <0.001). The number of medical consultations in public health per capita (p = 0.445) obtained a nonsignificant correlation. There was a negative and significant correlation with survival at 60 years old (p = 0.032) (Table 3) . And, regarding the factor of determination between the outcome variable "very high risk SAH registry" and the indicators, the following results were identified: survival at 60 years old was 17.2%; with public health expenditures per capita, 90.4%; number of medical professionals per inhabitant, 17.9%; and with the disease mortality rate due to CAD, this factor was 90.4%. Table 1) . The correlation between high risk registries and socioeconomic indicators was positive for HDI and its HDI income and HDI education levels, as well as average household income per capita, but not significant (p> 0.05). Regarding health indicators, there was a positive and significant correlation with public health expenditures per capita (p <0.001) and mortality rate due to CAD (p <0.001). The correlation with the number of medical consultations in per capita public health (p = 0.296), and with the number of medical professionals per capita (p = 0.054), was not statistically significant. However, this last relation was within the limit of the significance assumed in this study, and, therefore, Figure 1 shows the correlation between the number of people registered with very high-risk SAH and the number of deaths due to diseases of the circulatory system, for every 100,000 Brazilians (r = 0.904).
CHART 2. REGISTRIES OF SAH AND PERCENTAGES OF HIGH AND VERY HIGH RISK STRATIFICATION PER FEDERATIVE UNIT (UF)
DISCUSSION
The median of SAH registries, both for the high risk and the very high risk strata, in the Brazilian regions were high. In the Brazilian and international scenario, SAH is the main risk factor for cerebrovascular disease, ischemic heart disease and for the global burden of diseases in men and women of all ages. It is the leading cause of preventable death in the world, responsible for 13% of deaths. It is estimated that the global prevalence of SAH will be 29% by 2025, taking into account only population increase and age composition. This percentage equals approximately 1.56 billion people affected. In Latin America, SAH affects over a third of the population.
6,20, 21 In Brazil, in 2011, according to the study "Surveillance of risk factors and protection for chronic diseases by telephone survey" (Vigitel), 22.7 % of individuals aged 18 years old reported a diagnosis of SAH.
6
In the current study, it was observed that in most Brazilian states, about one-third of the hypertensive patients registered were stratified as high/very high risk. It was also found that the largest state population contingent did not necessarily correspond to a higher percentage of people allocated to these risk strata among the registered individuals. On the other hand, the highest medians of registries were obtained in the Southeast region, for all strata of risk, high and very high.
Epidemiological studies corroborate a higher frequency of SAH patients in the Southeast. 6,9 However, because this work is a secondary data analysis, the largest number in the Southeast region may refer to factors such as the effectiveness of the hypertensive registry system and better access to public health services. In this way, undiagnosed fractions of SAH cases may persist, which tend to be reduced by expanding access to healthcare services and organizing care at the basic level. This same hypothesis may explain the higher frequency of SAH in the population of the Southeast and South regions, with an older population and with a greater structure of healthcare services, both in the public sector and in the private sector, for access to the medical diagnosis of SAH.
22
The results described, with regional differences, may be multifactorial, reflect socioeconomic situations, schooling, income, age distribution and access to healthcare services, resulting in a higher concentration of risk factors in certain regions. Social inequities and living conditions are the main barriers to the progress and improvement of the healthcare situation. And the recognition of these realities can be useful in the definition of healthcare priorities.
23
Thus, the classic panorama of regional inequalities in Brazil mentioned in other studies is configures.
10, 21 A research 21 highlighted a group of eight federation units -seven states in the South/Southeast and the Federal District -with high levels of healthcare development, characterized by the best infrastructure of healthcare resources to provide specialized and more complex care. These units also have a greater coverage of Primary Health Care (PHC) and sanitation indicators are better. 21 This fact indicates the close relationship between health and total expenditure on healthcare per capita and the need to prioritize public policies that overcome these inequities in order to guarantee the principle of healthcare universality in SUS.
10,21
The results point to some challenges that need to be overcome and which point to the need for continuous investment in PHC, health promotion actions and the search for overcoming healthcare inequities. Government measures for access to medication, such as the implementation of the Popular Pharmacy Pro-
FIGURE 1. CORRELATION BETWEEN NUMBER OF HYPERTEN-SIVE PEOPLE REGISTERED AT VERY HIGH RISK WITH NUMBER OF DEATHS DUE TO DISEASES OF THE CIRCULATORY SYSTEM. DEATHS CAUSED BY CIRCULATORY SYSTEM DISEASES PER 100,000 INHABITANTS. SIM (2010). HYPERTENSIVE PEOPLE STRATIFIED AS VERY HIGH RISK REGISTERED ON SIS-HIPERDIA (2013).
gram in Brazil, can be beneficial, as long as users do not lose their link with healthcare professionals and are guided and accountable for the care necessary to control the SAH. 21 On the other hand, the increase in the prevalence of a morbid condition, which can be observed in the high prevalence of SAH in the Southeast, can be a positive indicator of access to services, diagnosis and/or reduction of lethality.
24
It is worth mentioning that in some populations of the Amazon region, the prevalence of SAH is, today, equivalent to that found in medium to large cities. This region is distinguished by the consequences of the entry of its inhabitants into modern life. The use of industrialized foods, withdrawal from extractivism and reduction of physical activity were changes that led to alterations in blood pressure, a fact reported over a decade ago, but which is still important today since it repeats itself. The transition from the rural to the urban lifestyle leads to a higher cardiovascular risk and suggests that the environment played an important role in the relations presented.
25
In this study, the significant correlation in the high and very high risk strata was present with the health indicator expenditure on public health per capita, with 85.7% of the largest public health expenditures being explained by the greater number of HAS of high risk and 90.4% of expenditures explain the very high risk variation. Thus, the greater variation in public expenditure was better explained by the higher risk variable, that is, where there are more high-risk registries, there are higher public health expenditures per capita.
Thus, the implications of SAH in healthcare services and expenditures are also observed, as verified in the literature.
24,26,27
In another study, 24 the association with this disease and other NCDs was detected with increased hospitalization, in the use of healthcare services, the prevalence of medical consultations, and the risk of having been bedridden and of restricting activities. Moreover, it was found that the inequality of living conditions of the Brazilian adult population, evaluated by years of schooling and by affiliation to private healthcare plans, was associated with different prevalence of chronic conditions, where the higher were, in general, found in socially disadvantaged segments.
24
In addition, renal dialysis expenditures, one of the consequences of SAH, increased from approximately BRL 600 million in 2000 to BRL 1.7 billion in 2009.
26, 27 Faced with this problem, in early 2011, the Ministry of Health expanded the Popular Pharmacy Program, which now offers free basic medicines for diabetes mellitus and SAH, as well as drugs for other chronic diseases, with discounts of up to 90% -funded by government power.
26,27
It is noted that the impact that health problems have on patients with SAH is very intense, and can lead to death or often impair their quality of life, which makes it a priority to avoid such outcomes.
28
The worsening of disease when diagnosed at advanced stages can cause secondary injuries such as kidney and heart problems; a burden on society with the increase of chronic patients and loss of work force, with leaves and retirements motivated by the incapacity generated by the disease, in addition to the expenses with healthcare services and medication, among others.
29
It is, therefore, a worrying reality that highlights the need for a better strategic planning of intervention, with the purpose of promoting changes in the lifestyle of at-risk groups. 30 Thus, a concomitant change to the allocation of resources, in relative terms, of hospital treatment and high technology for health promotion and prevention is needed to increase budget support and central coordination for prevention and care of SAH.
27
Regarding the mortality rate due to CAD, there was a strong positive correlation with the number of registries at high and very high risk, and the variation of high risk registries can be explained in 90.6%, and in the very high, in 90.4%. It should be noted the limitations of this indicator. Since the specific mortality rate is not standardized by age, it is subject to the influence of variations in the age composition of the population, which requires caution in comparisons between geographic areas. However, positive correlation was expected and plausible in the literature.
1,2,5,27,31,32
Furthermore, in the present study, in the analysis with health indicators, negative correlation was detected with survival at 60 years old for high and very high risk hypertensive patients' registry. This means that sites with more hypertensive registries, at greater risk, have a linear tendency of fewer people reaching the age of 60, the elderly age group in Brazil.
This result is explained in the literature
1,31,32
: demographic aging, urbanization and globalization, as well as the changes in populations' lifestyle, due to these phenomena, have impacted the increase of SAH and other NCDs and, consequently, worldwide mortality. This also implies more patients with SAH in situa-tions of high/very high cardiovascular risk, with more complications, delicate state of health and, therefore, with greater exposure to the risk of death. There is a concentration of deaths due to SAH, as well as other NCDs, in low and middle-income countries, where there are high numbers of early deaths, especially among people under 60 years of age.
In view of this reality, high mortality due to CAD and early deaths, it is worth noting that a survey covering the states of Rio de Janeiro, São Paulo, Rio Grande do Sul and its capital cities, 33 which correlated mortality rates by CAD with socioeconomic indicators collected since 1949, revealed that in the past three decades there was a significant reduction in all-cause mortality. This reduction was mainly due to a decrease in mortality due to CAD. The decrease in this mortality was preceded by an improvement in socioeconomic indicators, signalling the importance of improving the living conditions of the population in order to reduce cardiovascular mortality.
33
The aforementioned study 33 fuels the expectation that the sufficient supply of SUS quality services can significantly reduce social inequalities in the risks of becoming ill and dying. Thus, actions aimed at promoting better living conditions and healthy behaviours are privileged strategies to reduce social inequality in terms of morbidity and mortality. 24 Another study 34 found that individuals with a diagnosis of SAH were more likely to seek healthcare services and were advised to change their behaviours in relation to diet and smoking. It has also been identified a greater chance of survival of those who report less risk behaviour, since positive changes may delay or avoid the appearance of complications commonly associated with SAH mortality.
34
Being in the hypertensive condition with high/ very high risk did not establish a linear association with more medical consultations in the public sector. However, it is known that, in the healthcare system, there is a need for more consultation for the user in that situation, to provide to proper follow-up. On the other hand, in relation to the correlation with the number of doctors per inhabitants, this was positive and significant. Given this result, it is plausible to assume that where there are more physicians there is greater access to the diagnosis and, thus, hypertensive patients classified in the risk strata analysed in this study are identified. In addition, generally, where there are people with more health complications, more healthcare professionals are required. Such demand may have an impact on the increase in expenditures with services, physicians and other healthcare professionals, and on the need for medical professionals to be properly qualified to provide appropriate care to the hypertensive patient.
34,35
Therefore, it is suggested the development of healthcare actions that promote the access of hypertensive users to healthcare professionals and services, who should offer comprehensive care. This optimizes adherence to treatment and control of blood pressure, with consequent improvement in quality of life and a positive impact on reducing morbidity and mortality. 35 Thus, it is evident the need to carry out policies and practices of harm reduction and promotion of health. To this end, the services of the Family Healthcare Strategy (ESF) should be highlighted, in which the early intake of hypertensive patients should occur, in order to institute appropriate therapeutic measures for each situation, preventing complications and comorbidities.
2,4
Regarding the limitations of this study, there is a possibility of ecological bias, that is, failure of the ecological associations to reflect the biological effect at the individual level, pertinent to any study of ecological design. Also, the secondary data used are susceptible to errors, for example underreporting of hypertensive registries or technical failure in the stratification of risks for SAH. Therefore, the analyses should consider the limitations of coverage and quality of information of the HiperDia system and other sources consulted in the current research.
CONCLUSION
The correlation between hypertensive patients with high/very high risk for cardiovascular diseases and socioeconomic and health indicators showed that where there are more registries with serious risk, there is more expenditure, per capita, in public health; fewer people reach the age 60 and more people die from diseases of the circulatory system. The increase in the number of physicians was significant for the very high risk strata.
In this sense, the SAH has a direct impact on life expectancy and also on the economic context, since, especially when it develops to high and very high risk of cardiovascular diseases, it generates more expenses in healthcare and requires more professionals, burdening the public health system. In this way, healthcare professionals and managers should mon-itor SAH cases in order to ensure the effectiveness and consolidation of public policies aimed at prevention and harm reduction, in order to promote health and savings in public health expenditures. Improvements in the quality of the national information system are also necessary to allow the limitations found in the current research to be overcome by new studies, which may provide a more accurate knowledge of the problem investigated. 
